PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 62-201 582 

(43)Date of publication of application : 05.09.1987 



(51)Int.CI. C12N 15/00 

C12N 1/20 
C12P 21/00 
//(C12N 1/20 
G12R 1:19 ) 
(C12P 21/00 
C12R 1:19 ) 



(21 Application number : 61-043531 (71 Applicant : RIKAGAKU KENKYUSHO 

TEIJIN LTD 

(22)Date of filing : 28.02.1986 (72)Inventor : HORIKOSHI KOKI 

KUDO TOSHIAKI 
KITAI KAZUO 
NAKAMURA SATOSHI 
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FRAGMENT PROTEIN 

(57)Abstract: 

PURPOSE: To enable the secretion of globulin G by a periplasm of 
E.coli, by introducing a DNA region coding Fc fragment of human 
immunoglobulin G into a plasmid together with four kinds of other 
specific DNA regions and transforming E.coli with the produced 
plasmid. 

CONSTITUTION: A DNA region coding an Fc fragment protein of 
human immunoglobulin G (a DNA region coding the polypeptide 
corresponding to the region from 32nd to the 254th of the amino 
acid sequence shown in the figure) is introduced into a plasmid 
together with a DNA region containing (A) a DNA region having 
promoter function to control the expression of said protein and (B) 
a DNA region coding a signal peptide and a DNA fragment 
containing (C) a DNA region imparting a host cell with an activity 
to promote extracellular secretion (preferably originated from 
plasmid PMB9) and (D) a DNA region having a promoter function to 
control the expression of the above DNA region. E.coli is 
transformed with the plasmid prepared by the above process. The 
DNA regions (A), (B) and (D) are preferably originated from 
alkalophilic Bacillus No.170 strain. 
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( 2 ) 56 m off® 
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?£8!ig-¥> ^KigfflSiiTtfc. iS*. r - n 

P) rSISCffa-C h >0 CP.I«ibach«>. Lancet, J_. 
1228(1981)) > »G*(DF c ?fl $ A< fi^ "C * * CI 
Ctt&. BSBESfeffi. IS CSupp 
1.7 ] 76 (1983)) . ifc^lttHrvh-f 

* (sle) we*<*«ffjfctt#tt«&g«6* 
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c 3 ) % m 0 1 & 

£3 - Kt5DNA$ftDNA8rJtiSlff-f0i 
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7 7*n -t - * -«Sfig**r* 4 D N Aflfl^.. &tK-> 



*JHBfflft»#?ET-es fciitf^ofT-^K 
® «fc 7 ttS&Kfl-fffilXtJBt'TWRF <**4. $ 

Be»*ff«M. t r&fe{*:DNA£#4. 

:Htilt,lltDNA«, tfj *. E c oR [ 

© 7 « ah ng? a r wbs l . a a a 7 7 - ■>• • -N- 

9 9-. tc t + a y i A-<i> ? - (P.R.Bl 

attnert,, Science, _J96, 161 (1977) ] iil*SL)t 
& . O • t (■ D • A „ - y ^ (ft . Becker t, . 
Proc. Natl, ft cad. Sci. USA, 72, 581 (1975)) tfftt 
Us t h ©it£*7 -f 7' 7 V -*»4. E c o R 

* <f r £ L T E c o R I * |> fc a H J; -5 a ft © 7 
t - •>' • *<9 9 -item? *®<&IZlt, 154? 
V A - D N Atffi^iltjfafi^, 

« A< "T fig c a 4 . 

C ©ififc^ 7 -f 7' 7 'J -© 7 7 - 

X > x 'J t T • 3 V L B 392 » ( A T C C 335 

72) cfisfe. - i>%Bfitz-&, fcaifr, 

- ^ • 7" 'j #"-f *•-•>, yffi (H.D. Benton 
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^r^^rf k * 3 - k -r 4 DNA?sig*^r-r4 

D NA»fr, &0>\ 

BaC-¥^4 D N AtSSU SttftgD N A ?!$©?& 5! 
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**^4DNA8lffr*^t,- 7-7X5 K % -e©7'7 
X 5 PC,* ,T»*C» 3 ftfc tf* 

o«!feMB*l8KTt hAS/D^n y G f 
HT« -7^TSgKi|¥aicSi!B-r 4. 

(t hJ6JS^n7' V y G F c ?J!JSiIfe? © ? a 
- y{fc> 

this g 4 urns* tct*. «• t r «n 

BiBARH77S CK.H. Burled, J. Cancer Res., 
38.2508(1978) ) asajfetfT. fciAfcfc'37 

KKffxsa 5 x-c f#&n* 

WIS*iS/fr«-S8Kid;,T«»4. .i©«JBa*. fc 

ati'jcnusstMjn ( s d s ) 



Science , 196 , 180(1977) ) K £ , T S W 9 n 
-y0SW*ff«v. *: £ x. 

tfiv? p^^XIz-i/s yS CP.W. J.Rigby 4. , 
J. Hoi. Biol.. 113,237(1977)) «fc *J 3 * P ffi PS £ 
ff a 7 fc b r fcJS n 7" y H « J fS« ( F a b 
*5«t ©#©-§&?;& *) s ft JKtt& 4 oj 

ssii7 * * * -«i torn & 

£#£) jtfi **HtttrIgG F c M 

§ 4. 

c©7"7-^ ■A^ij/u'-i'iycJ:, 
TRg1££^Lfc:? n - y © fjj |p £ tj gff i ife H * 
ftl&L. b I- ^fe«t**© D N A Bffr*. fcii 
tt'pBR 322 CF. Bolivar b. Gene, J_- 95(197 
7)) F"<^-t:t7'JD- 
If 6 tl -9- 7' ^ n - yffljf ASP»© 
D N A igSSe^lJ* s ftiilf7ttA • *)V,<- 
hSS CA.H.Maxam . Methods Enzymol., 65,499 
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(1980) ) * 4 H ttM137 r - V 7 * * 

i> • * x. - V • >? - %. %- i/ 3 C J. Messing 

h. Nucleic Acids Res., _9_. 309 (1981) ] «)J 

l> t n gc Fcaaae*© 

#}£*5tSg-r 4 . 35 1 UK > t M g G F c {If 
NAfiiBJlo-fltSt. 

- rt«lW V h a V (intron) *£A,"C 

f&JPgBSg-rgjfflrL, y©8!!#£se£clife 

iti. o. ai^mmmmn ©nc. hi^ct 5 y 

8**3 - h'f 4 X 9 V y (exon) © SB # & 91 <>, ft 

? v yp? 4. >; 3x 



< , s HKPfltts Kx. 

■ca*S L, fc 6 oifi t fj L n . 

*»WOI»#rt369iat h I .g C Fc5JJ#jfi 
(5? * . if S 7 5 X 3 K • ^99—^ fetAtf 
PBR 322 C*PAt4 £ £ C <fc <3 . 3S51S7-7 X 

T s jff * L < tt . p F C 203 s p F C 21 1 . p F 
C361 . p F C362 KM ft -5 . 
iff r ;b * y fit a f- n> x N& I70ti= t a •> y - -fe - 
ififc^O ? n - 

f 170^ (FERM B P - 467) £ 213 3: 

&*n0}5r&N fc iilf 7 * y -/u&Cfc T D N 

I ©£ 7 «ittlHK^T-31!^li«j«:«|ISrL,. iI3&7 
7 X S ¥ *<9 9 — - t t i tt' p M B 9 7" 5 x 5 K 
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iffe^® 3 '*^C5£*£i97U-i£-&;*-t!r 

5J;icSilf!J*ii;3 Ky (tca, tag, ta 
a) * 2 ^jy-b* yfici«L> %m®m<?>fa 

n y 0) t£\,i F c $H£if ^ « <3 'J 3 

*i 5 7 u- A*-Ss**,fc 5 KHKBBJ6 3 K 
:/*ff-¥f4 C tifiH £ 5 . $ 6c i © F c 
•AB? ttx iia«7*n^-^- N SD (f+O 

a<*rtfs^sas^ if* c «. (sfflHi 

ny.-Tr3*-9- (trp7"nt-^-) % 7 
:? (• - X • ^-^ny • 7'n^-^-(lac7'n^- 
^ - ) „ t a crni-^-. P L 7 n * - ? - 
IrT'nt-^-l^ilf^i^^ <t «9 #5 It t 
r p7'n*-:?-*>t a c t-^-J<j[fit 



0 E c oR 1*4 V ^ 0 Hi A * ft fi »7^A 
fife /f ^ ;u x Ni 170t*?fcfe^ D N A 

* , fciilfii/i^tT • 3'J HB101 ft (A 
T C C 33694) C&*0©Sr?fe. fciilliC a C £ 
2 S£ (H.V.Norgard 6 , Gene. _3_. 279 (1978) ) 
%m t>tlA, 7 y f •> y&tfr hvtO'J 

ao. f*7;u* •; fife/^^^xNaL notice- •> y 

KCBQ*f*ffl«*Jtt^DNAffl«*=fff*ffl« 
X 7* 7 X 5 K\ fciitt'pEAP 1 if 4 . 

»6*lfca»*m 5 K © D NAgSPli 

KM1377 - y'«ffli'fc-y'f^*y • f- * - v • 
?-u-y 3 yaci^EL, ^ — •> y t — 
■tfifite^ r ° =e - ^ - st« s -y^ + ^^rf-Kja 

©fflfcfl-sHfgcia-ij-f *»7;u* y lAffl/ 

XNaI70 ti:6*© E x 7 a € - ^ -SJI^R.D'' P M 
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b 9 7-7 x 5 k*x<d k i i ifte?©*a*w & 

t> JZlcr?^^ Kp MB 9 AJltfflK i lit 
fc?© D N A igSS!?lj£. SE 3 HC*F 7^* "J tt 
NU70 tfA*(DEx/!i?-?-ai0 
D N AJgSS2?IJ£. **i-f*L*-T. *yV 

if 7 ;u * U 14 *■< * iu a. Nl 170 liMfflE x 7 n * 
- ? -«H$ irjXUpMBJ A*ffl K i 1 jfi 

cm**- a ffl«*a 



7*5 KiLT, ffSKttpPSl, pPSl 
AH. P 329 P SA<fflH&H*. 

He* fcftfc t h i g c FcMWrtlS 

i/ns r, fcau: P f c 362 ia«m 

7-n * - ? f^ + f'rf FH®. fc 

i pttfjif 7 ;i/ A 'J ft/<f*^lti 170*^- •> V t 

»iL<ttpSEC-FC, pSEC-FC 

mSKT-a*-? -ffl«*=fr*-*DN ASTrJt&tf 
>^t't"<7-? Kffl***r * D N A®rfr*J5A 
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8pEAP3 - p E A P 6 . p E A P 7 n pEA 
PT4H, pEAPtiCCH, pEAP7AC 
H. p E A P 8 - p 329 E X K 3<ffl ^ h *li> . 

t. tz . ±i£©^- •> y * - -fe'ite^ Rtf^i •> 
'J + ©■flt«.iJ-»4«cH4r*1ll«*ffl-5 

56IJ PR i* « tD Br . t--b-afe^-7-B-t 

A®rK-£{#*. CCDNABffr*. #Stt6ig3 
* ') * * I' * * F • 

issrnjr^^-, fciitfpCMid. 

J.CIoseiR.Rodriguez.Gene, 20,305 (1982)) £ 
p CM 7 (T. J. CloseiR. Rodriguez, Gene, 20, 305 
(1982)) i 0/n -i 7* ') v F • -T=> X 5 F p CM71 
C * n - y it L . ^ii'Vt-fiaejrn^- 

X 5 KW6il4. -< - •> y + - -fe'iflte^7* b * 



KW«T««: t h i g g F c ffi Witter >i< at ttl 
lfciB07 , 7X$ KAMI^n*. dO«fc-5«7*n 
* - * • ^t*"7'7- FfOI8*=frf *it 

±mme - 7 9 9 , 
y iroH vitfe?. tt*ar*«- > y * --fe'ia 
s?v Sf 7;u* y tt^f*x»i no**"*- •> * 

- -fe'iflte-?, jlfT^A'Jftirntf^ (Aerowon 
as) thZl2 ft* •> 7 ■}■ K-7 * J> >) & 
;i/XltoN - 4 -fe ;u 7 - -fe' ifl ? . !tf 7 * * 
y tt/<^/uxitoll39*-fe^7 --fe'ifHE^^ 
& ti 4 . irSL<l±jf7**'JftAf*Xlfe l 

70»-«-i/y ^-■emBT^m^hHi,. jss« 

StftngG F c S5JSiS<£7-7)^ c ©ligtJ?c 
iI*S$*i-fc^©7'7X5K^/Rfc!irSb<. Cffl 
7" 7^5 Ktffll>i:iCJ;*l« th I gG F 

«i. c cd £ 7 * ^ y r 7 y x a 55- % !H m r ? 
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X 5 KitT. tftHIIpPS-FC A' M H 

Kts^TzSK t h i g c f c {isi-Kjae^* 
ii*s L./c d n a ffijf , affjif?** 'j it^-^^x 

No. 170 ftilfflEx/Dt-J-KipMBS 
7-7X5 K&jfcfflK i I ififg^^^fig^S^^f-^ 
&£gc|3-|^ -MSfBS-ffi -5 dnaUB 

tff^il'i/^^ \' b *l h . CCD 7*7 X 
$ ^ffll^CiKJ;!!, tMgG Fc ?Jf^ 

fr^^iiflSSSr? x 5 Fil/T, $F £ Is < 'i p 
EXFC10, pEXFClOO ^fflHilti. 

fc-f* E x T-a^-^-SJt^S-OfK i litfe^tt. 
t t£t>-5l$D N A fiSiS £ *f Lt X ^ K © S 

Msg f c®®m&$t<D>£mtcMVKi&l&-c 

l^f# t 9 "§16 (T.Maniatis&'fi. 

Molecular Cloning P 440(Cold Spring Harbor L 
aboratory.New York 1982) ) . LBlgilS (T.Hani 
atisiiffi, Molecular C 1 on i n g , P 440 (Co 1 d Sprin 
g Harbor Labora tory, New York 1982)) > BPB 
Igife (Difco SS) . Nutrient1S^iSil!l^«-S*lg 

iiLTi»i,fcio*iKftH:j;t>. *©<&. 

;Lja£*!!KilLfc&W-zMT « -5 „ IdirtliaT- 
7- o £ ;b - /? - D - 1- * H 7 >? h ■> KlfflM* 

iij;itr§J. Ea*^^-?£.5SSS!7-7 x § 

k £ *r t m » 7L at ^ % o) % SK*'KT(t, & « 
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<t rfc&^n 7' 'i V G Fc{PJSat©4I) 
4-UTff6ftfc, tMsG FcfUJiiSft 

?8#fllE5Sr^ 7*7 XA^ii;.^ 
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ft c J: »> il S tt « ± C * A L T *a M A ft 4 « £ »■ 
Ch^tSSt iCiCJ;*!. t h I gG FcSI 

jf±i LT ttl '>i 'J t? (Escherichia) IB C K 

iLTtt. K 0 x •> >; tr • 3'J HB101 
|s]C 600 IDP-s u p F#U PI x 17761* , 
PJLE392 il^Od OltCOJiri^lf-Cffl^ 

•/ * V fc 7 • 3 'J H B 101 **£.->' PI C 600 flirt' £ 

i -5 C LT'#<&;K.fc$l&;Lftt£ ! fe£. *H 



BP-5*t»»»«M*6«»ft*c F c fflttBeV* 

* © * * isafcir 4 © & * n . tc t X. & x •> jl v t 
f c $a^§e®o4«. 

*T©l»nBtt. UK 12~48l*IBl0KHn;* 4. tt 
pH*Jfttt#C^®fn^l>i^ PH5-8 
ORE. #KpH7*<iS3T*4. £fc> «VT 

7 x-A*a-%ia2!7-7 xs K*-fr-r*a[f«iSt-fe 

;Ult±^£ PI® tt^ftTfTtt -5 c 

4. 

(C.Kato £ . E. J. Appl .Microbiol . Bio techno! . . 
18, 339(1983) ) *J1HT. «ft ** B* W H# 

i»K*tf5tngG f c ^iisasio'rg 
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lXfU'U;T7^ ( E I A ) K.£<om 

#S6 m at is t-* X , 7 WI, ^/f-Fv «h> 

P A C - I UBifc^ft^^fl^r (CBN) C<fc 
•5 KS ^ * Z ^ 3 f t ft S? c £ tS ffl »& -f- c m r) 

tt^tts » c w * i, *«•*!. ar Lftzfkt fcffli-r 

Cys:yxx-fy 

Me t : > * — V 

C 1 u : 5 

A s p : T X * 7 *' V M 

L y s : U -J V 

A 1 g : 7 ¥ - y 

H i s : k X •>" V 

P h e : 7i--;l/77-y 

T y r : ?- □ y y 

T r p : h "J 7" r 7 7 V 



Pro : V a \j V 

As n : 7 X /n- 7 +' y 

G 1 n : ? >U? 5 y 

G 1 y : :?* 'J •> V 

A 1 a : 7 7 - y 

V a 1 : /\' 'J y 

Leu : a 4 i/ y 

I 1 e MVnOX 

S e r : -fe 'J y 

Thr :XU#-y 

D N A : -r * * •> ¥ 

A : 7 T =- y 

T : 9- S y 

G : ^ 7 - y 

C : •> h •> y 
EDTA : lJ-l/y'>-7^ES»S 

S D S : Kf f^liSKd- h 'i i i 

1-**<. * fg nB S* W <>> ;tic «k «) fe CD 

•e it tt n . 



XJfeffil (tHft#DNAfflH) 
t htflllBAR H77ft3 xlO° 
$7?-?.*L.. 2% SDSSST- 7nf7-f 
K (y^v) r-iUl Lfcfft. TE/<y7r- (10 
mM Tris-HC£ (pH8.0K I m M E 

dta) nmmLtcy 3. j -n/'*anjtfc. a** 
MX ? -KiR* »mL (.7 - 

> *«*TEA,7 T - (20mM Tr 
i s-HC« (pHl,5),100 mM NaC«. 
5mM EDTA) C*fl,Ti28fL.ifc. ') *' * ? 
U7 -** A ( y M1*L^ WK7 x y - ;i/ 
l*m*lf TB^y 7 7 -K*f L-TSrr 

U t t-SfefettD N A^1.2ng ZmWlsfc. (N. 
Blink, Nucleic Acids Res.. _3_. 2303 (1976) @ 

M) . 

nrnwz (t h jjse^ 5 -f T"? -0ff«) 

XttW 1 7*641*: t h^fe^D N A 150 /»g 

i'&mtzmmw 4 a cssb-tsffliiKB 

^EcoRi C£8Sil) -e&ift»MLtz1£. BEfll 

&EE$js:a<i> (j*«iio~4o% (wt/voo. 28000 



r p m x 15!$fi!U 20 t ) *ff8H* 15Kbp~23K 
bpCiaSt 4 D N ABfM-4.3 /ig £®fc. &SI d 
©DNAir)t0.8 //g £ ■> + n y 4 A *<■{/ 9 - t 
®att*fT'^* y + ay4A-<^^-©*©7- 
£ ££0 7 - A t hi*(DDNA*(f?AS 

*l tz /n -f 7' '/ v K D N A fc . iS '& IZ It T 4 - 
D N A U if - -tr iJt-f ■ 7*7 h 

"J -X) a»Sfi5tt66mM Tris- 

HC2 (pH7.6)-6.6 mM MsCi, -10m 

M y*7 v #xu-<h-/i'-lmM ATPTKiS?^ 

* t . u -c . i2* Bint a fc . tt e. » 4 7" >; 

y P DNAC5d>T% -f y - f h D ■ /< y >r - •>' 
y^*if«^. b h it£? 7 -f 7*7 ') -(1.8X10 

* PFU/JSs t f- ^fe* D N A £D99%JJ(±* 
tf ) i l/fc. 

niMW 3 (t hj&g^o7'j ycififc^ox* <; 
- - y if ) 

ffiHaHiiS0*2-C#S>*l.fcb Hh*©DNA4t 
fr>tDyjA77-^(oa^ (Ste? 7 -f 7* 7 
<) -) *X •> * 'J b 7 • 3 'J L E 392ft C{Klfe* 
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? n - y It . 7" 7 - 9 ■ /\ -f 7" V ^ -f -tr* - •> a 
yi*CJ;*). t* 2 P) -I^thftffi^Dyij y 
G HSS J iHs^T-gtl? U/c. k I- I g GilfS?- 
*#t'->-t-D y 4 Ayr - •>' <b © D N A © 3§SS 
tt. Thonas <>> ©#?£ CM. Thonas £> , J. Hoi. Biol.. 
91, 315(1974) #M) C <fc *> ?T« fc. 
3Eifc#J4 (MRH,ftgjttttl8l®ttA) 

^SfeW 3 -C'&bHtc t h I g GJSK -7- *#t-> 
+ n y 4 A DNAlM«iRBX«DKfflA v 
7r - (EeoRI, Hpi I, Hint I. T 
a q I % X b a I . X h o I SO ®r "C tt50m M T 
r i s - H C £ ( p H 7.4) -100 mM NaC 
£ -IQmM M g S 0 4 7}<.®W.%^ Ac c n. B 
am HI.Cfil.HlBdl.Pitl. 
Rsa I N Sau3AI«J!BrT«10mM Tr i 
s - HC« (pH 7.5) -60 m M NaCl-7 
m M M g C & 2 *SSffli*^ B a 1 I . B s t N 
I.Nael. S s t D ^ffi-ff ttlOm M, Tr i 
s - H C & (pH 7.4) - 10m M MgSO, - 



2.5 %) *ff«ote. T*'n -X tt •> :T v *fc © * 
-f 7* n ««»ftffl«ttffl Ltc. SS*i/<v7r 
-iLt> 40mM Tris-CH,COOH 
( P H 8.0) - 1 m M E D T A7k??fg*ffl^fc. 

1.5 ~ 3 I$IBJStSSfcKi*fT -,iz. Z<DH%ft.® 
©EK DNAffrr©*?i7-A-ilt, ^ 7 
7 -->-©D N A«MRH!XH i r. d IB xmWi Ltc 

t> © ( ^ - 'J y # - ■ -7 v i\4 D # ffl n fc . 1 

^41 (A) CSt J; 7 ttfefWR6?£SJ»r *©ta 
WffiBMttiftSLfc. % 4 H < A) a I g Git 

HUMS (thftfi/aT-'jyCjte^irtOf 



?fBaH362-201582(9) 

ImM u -f h -;i/*»j8E*. * Lt s 

m a I tUS/f T* ttlOm M Tris-HC2(pH 
8.0) -20mM K C £ - 7 m M M g C £ 2 - 
7mM 2 - > 7* h X 9 J - 'I- 7k •£ 

( B s t N I „ C £ a I v Nae r -f 

y ^' 5 y K • am ^ 5 7 1 7CSn s s t a tt ^ -t * ^ 

■'Jt-f ■5#5MJ-XB, R s a I . S a 
u 3 A I s T a q I tt i v * y • - y SS . * ft 
H^rttSffiaUtffl^fc. ) 2~*a-7^S 
JBLT, 37-c. l l#]B!6Ufcgj8r**T* MR 
»|B s t N I&tfTa q I C J; •& ®f « , 60 "C 

t i i*iHiH±«w*fT a , *:. a*« -mmom 

iSURStfRrjQaUfc. 

ftlRSJ^Ci 4«PJ»rgU 4 a £ ©0.25%7'n * 
7 * y - ;i/7'^- - 50%^ ') -fe a - JisfcmmZtiV 

*.» r*-n -xy/umss&tft (>fn,mm.o.B %~ 

7 9 v - z.V 9") 
tHgCaef«tt-> + nyiA DNA 

jfis 4 ©Tjiictp u xwmmm h ind 

in-r^Ku. r a a - x y /vts^aasft (y*SSE 

0.8 H) tffS-jfc. tM lO F c SUSitg 
^*^C-^)8.2 Kbp'©DNA©at7>CfflatSA 

yK*waL, * © 7 a - xy*B)t« 3 <ea 

(vol /«t) ©8M Na CiO, 7k ?t K V§ 8? 
$ -ti- fc . Chen t,(5^77-7^*!?-a (C.W.Chen 
f,. flnal.Biochetn. , 101 , 339(1980) ) IZ J; >) > 
^8.2 Kbp© D N A8rJt*7*' n - J; !J 

7CBSSM7-7 X $ f p B R 322 
1 ^ 6 %%hkm 4 CUtUTSIISS H ind DI "C «J 
BrUfcfc©C*fLT. 7;u* , i14*?.7r^--fe' 
(E.coliC75) (^Sii) *0.5 ^.-v Hlit 
31-c-c I KfffiKBZ lite. Kfc'&Tik- SlSrg* 

© 7 >\>ii y 14* ^ 7 t 9 - *® • mzt Z tz 

»Cs 7*./-*M!ffi*3ig«iEkfc. ^©^7 
C L til ?i ilfc p B R 322 ©Hind I - 7 * * 'j 
7 7 iS- y ;u J; 9 ® iR L fc ft 
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8.2 Kb P Hind mWJtTk&'ifcirg-tf . x 9 J - 
^fcfc«S©?*s mfeKfom* v 7 r - (Hif50!l2£ 
# !S ) 50f Ziiv h 0 T 4 - 

d n a y *---fe-*jjp^s iitcs i 2 # ibis; us £ -ex 

x •> x >j b T • 3 'J C 600 « ( A T C C 3352 
5) OJBSeKtt* il^fflCa C«* ife (M.V.No 
rgard f,fflja, fJlS) © t& & fc£ TMt ft -j fc . f 
ft *5 "6 . 5 m £ CD L Jg tfi ( 1 % V <) ? V V . 0. 
5 % g?ffix*X. 0.5% NaCi, P H 7.2 
) «:±Jg®C 600 #©18lifHJ&fig*«aL % ® 
#*#fc-»&$iifc©600n. (OD l(1 ) 
0.3 SSTJarfrs**. ■ fc*»fcl»-»*'*->*A 
■'<-/7t - (0.1 M NaC£.5mM M g 
C<i , SmM T r i s - H C £ ( p H7.6 . 
0-C) ] tfi-ff 2 2mld)ffi<.l,fc**i/ 
*> J* ■ r< y 7 T - C100 m M C a C £ , „ 250 
mM K C £ . 5 m M M g C £ z , 5 m M T 
r i s - H C £ (p H7.6 . 0 T: ) ) tpKLm&iB 
0 1C -C25fl-fiSFaScaf.5. *4;SS#*Cffl® 

S5!2 7"7X5 KpTJ 1 B © P s t I 

- (2) • P s t [ - (3) 0 D N A Brtt (ft 1.7Kb 

P ) *s p T J 1 B ©«£•<!: tt«^fll£D*i* C «fc 
0« 7" -5 X 5 K P B R 322 0 P s t I +h -( h C tip 
A b . 7* 7 X 3 K p T J 5 (ft 6.1 K bp) -S-ftfiSJ 

^fflMHW*9JBf*JfiH*, $41 (C) c 
( t h y >j y G FcffliSiUs 

?DN AJggffi?J©jfcJ£> 
t I- 1 g G F c SliSifie?© D N AiggffiyiJ 

tt , -r * V J. • 4-' ;u A - f. fc J; <j jftjg L . 

«r , fRs&nmm 5 1; * n t tis* * *i/s * 

7'^a-ypTJ5 D N A ft 50 0 g £ j| jiS ^ 4 
OMditrSma I -CmWti. ftbtltzD 

U frit L v l^ntJ-f-*i---f ( P - L /N' 
^(r?**X) 5 a-- v h £ffl^T ( r - 32 
P ) - ATPt {5: si L tz . *' V K ? i/ * f k + f 



ftR3B3 62-201582 (10) 
ft© 1 / IOC * ;u •> fj A • /* y 7 t - © 4>Tigi§ 

ii*S^© D N A 7k-Mr& t 2 : 1 (vol. : vol.) 
S^t4. C ©?g^-«J*605)-|SIs KTI,« 
1 m £ 0 L B G i§ i| (1% h V r h y x. 0.5% 

Bfti+^. 1% 
-X. P H7.2)*8sSDL. 37tT 1 «#|8IjI<!:-5ig 
*r *. *SK*. iMIRigife (T y f ■> >> y30u 
g/m££#t,-Llgife7 - L'-IO £100 n I / T 

yfcr>y y Wfcfe© a n - j; 9 „ MfflJS^ffl 

l>TDNAfiS!^ 7#n 

i5> Ififflty^n-ypTJ IB (ftl2.6K 
bp) *itigLfc. 

* n - yfflfBUffiSfjgWBS &ifeB«* 4 H (B) c 

?K L fc . iffiKB ( B ) Cfeli'T P s t [ - (3) 
*> H i a d m - (3) © F3I C . P s t I if- -< f- 3 

i» T © ES 82 tt ?t ft o T t,^ . 

-■fe"£J£tt50m M T r i s - H C £ ( p H9.5) 
-lOmM MgC£,-5mM f t X H h 
- ^7kv§?ffitp-C{f ft v- 1 (r- 3I P) -ATPtiT 

v - •>-*> Aia^ioo dCi^ufc. »« p^iai d 

NAlfr«Ps t Ita«(Lfc|> # >J T * V A- 
7 3 Ky^«*l*» (y^SSffi5«) CJ;«3lifl«j 

© d n ABrn-^^giL, ikmonmw 7 ©^at; 

life T y ;u ^ 4, © «j iU * jT ft ■» . # b *i tz 3 2 P 
BUS - S m a I • • P s t I iJtK-PUt, #Jg 

S1#SWftS15^»JS¥SlS*«f ft 1-^ ?Mg|?f 

%~23%) -CftMUfz. 2-7 HRH. -80^T->i- 
-^f'*^77^ -£*Tft -o ^3?^^ - 

^©^«f*lfftv^ F c SS^ilg^ ©SSEM»! 
m©/c«.©K^i Lfc. 

3 - ^«ain^ v h (7-7- •> + a) «bkt, 

(«-"P) - d d ATPf:J;5lli8*jT«ofc. 
C 0 " P gl m D N A ISr it £ S m a ItWUi, 

ge*i©DN ABffJt©* y 7 ? y ;ur s ry^fi 
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ikm (y;i/i8K 5 %) K«fc *#gS ■ @<R*fTte o 
tz . % b ft.tz IZ P P s t I < • S m a [ ©i 

;t c -3 ^ t b s ± §e ^ ii c & t mm * n is ^ . 

1z . 

HJiS#iJ7 (Fc1!H$C„ 3 SMjzitte?© * ° - - 

y ?) 

nmm s -c?4<b*Ltz-7- ? * $ v P t j 5 «• ^ n 
i!fi«n 4 ©s-acin ii -r pa e* 5g p s t r 

7*-p-xy;u^m*'ffli (yn,ffii£o.8 
%) £} T ttH. F c f!H8ifite?*#t;*ftl.7 Kbp 

© d n Ainfr^mifetfU 5 ©*a-e v^«fc ») eiiru 

mmm n a e 1 -c # 7 * jut 5 k y 
;mtsc*» (y^sessx) *ff«-3fc. c 3 
gm£ae : ?-£#t/*fto.6 Kb P © d n a ©ac^cta 

y < 2~5m£©iSiii 

ISa' 7 7t - CSOO mM N H , O A c . 1 m M 
EDTA. 0.1% SDS (pH7.5)) * M . 



62-201582 (11) 

3Tcr-wmtTi>iz. m>L-$-miz<k >o - aw© 

D N a £irt,-7kfflfflE'K ; £*T * 1 fc. S&cf»«> 
D N A BSJt Slifcffi] 4 ©^fffiTiMPgPsE- R 

s a i t ta rr l . *«j7#'j*7 5 K y & 
iji (.¥ i^mms %) om- c„ 3 gms^^t-^si 

Obp © D N A KJrit % _h 32 £ PHiR # £ C J; J) , 

#')7^)*75 r y ^ a- b ® >K l, . 
;Htff^fcc, 3 asEif (£^£#£^31 

Obp © R s a [ « > N a e I © D N A Sir K" & - ^ 

iSff! 5 (8tSC«!i;t7'^ 5 K P B R 322 © B 
a I 1*4 HCfJAl/s C„ 3 SISKiUs^©^ 
t *> -fifoi)*? 7 KpBH322.tfOrh7t-f 

(|g 5 HC*5^T5$ItS t>*) 0*161) Cffi'A$^ 
fcrnU'pF C70 (&ft4.7 Kbp) 41MLfc- 
p F C70fP )&©#?£ ££5 5 HfCSLte. 
5Hifc0l8 (Fcf«C» 2 gfitelSft? t C„ 3 31? 
&iI£?©iI*S> 

nti&Wi ~e®t>*iiz^ f cm® 

1 .7Kbp<DDNAifr«, nmm i axm^mv 



XUmmmS a u 3 A I &0'T a q I -CSJSrU. 

# <! 7 t> U ;i>7 5 Ky;HSSv*k'I!l (y^«BK 5 
%) ©f&. C K 2 g|5teia<5^ £#t,-Sft240bp ©D 

NABJrfr^'0.5 * g** ftfcW 7 oarttcidUT, 

* 'J 7 ? 'J *7 5 K y 

C„ 2dMSiic„ 3 gmi©j$*SSB«-{cfflS-T*\ 

I, fc . * 'J 3 1 * * U * f- K © tt£ S ft D N A 
^•««t (77H K • *4 * •> X r A X, * ;u 
380 A) *ffl^T, * * 7 * T 5 9' -f t-fcKJ;*) 
*T« tz. >) 37.9 \s* ? (-'©fifiKtt. T 

7H K ■ /<-f* ■>XyiXa<0 7i»7*C? 
£ T fr -» fc . T « t5 5 . ') IX 9 \s* * 

Kttt7 y^-77k'iI«55ict-i!li{Soc i 
D N A JgJtffl&sEffi* tt-f -b 7 r -r 

?nc-S07j-( y • fr'* (7jfl/7'/7) * 
ffl ^ y *S iiii^oT. 'J 3" 

*^-t,-H? 'j 7 ? 'j ? Ky^is»*ft <y^a 



K20%) K^-f V^ftCAS* 

ft/N-:? - vammzn @«itu§s® 
y Kat^^^JtfJ Lt, ^JSfliS 7 ©Sttecut tit 

* ij ^ 31 9 \, * * V * *" >) 7 if >) n> 7 % K y 

ja*y^jgj@* 5 i (t7i? o 

-50) C^»j-4ii{C«k*)s V 3"* £ 

7? 9 *7 ? K<r>Sg*fil*g *) il - 

U 331 ^ u^-?- Kffl$€«©Iiil±*ttA^ fc. c© 

ftO.l ~1.0 /» k XJtM 6 ©S-'ScmiiT. 
I m M ATPifSTT-fl^^-H' + t- 
■fe'S)S5 J &?f 5 ' *JgfflJ* U v&fc? 5 

- *ssi* >; /SftLfc. ±©st tromizm a-r 

2 * © ^ * *V35<^U^?K*jg^-L> * © 
7M3?«ifi{££70-c^f>Sffi£ T^* c c 
iCi ^ 7i-'J ^^*<f«ofc. « ± © £ -5 
CU. Ck 2SBffiiCH 3 SIii5i©i3i*Sg|?^C 
tl§t4Taq I « >Sma I © D N A Bf Jt (3ft 



—533— 



68bp) £HMSLfc. 

C70 D N A#j 5 is g HiSCT 4 33 38s© Mug* 
#Sma I Wrffl^' v 7 7 -C?3S?L. 2-5^ 

- v FfflSma [*J)DiT20r T 15 -iWKfo * 

* Tgp##j5?£iTfc -5 . 7*y -;H*ajc«fci» S 

n. a I £&®$Hfr*;gK ^ifctffl 4 ffl^ffiKiHUT, 
MflEP^B a mH I C J; * 9] Br ^{f 7 . 7 a 

- X V^SSvjJiSH JO ©a, C„ 
3 %®.'&&:f-t«i>9-<!>-k®%*:iit;m 6 013 
38© B a m H I « • S m a I -(l)ODNAlfr 

(S*l3.6. Kbp) ^ifeifj 5 ©Sr^tCifftiTT*' 

J«<±© J; 7 id L T £ *i .. c, 2 SPteififc^f 
£#t;S a u 3A I — » T a q I©DNAfflffr. 
C 2 gf5 ^ i C „ 3«fi[i0itt&«»effi3r«T 

a q [ • S m a [fflDNAlfr, HTC, 3 

»tti-<##-a»t4t'B a mHI (Sau3 

A I ) < >SmaI-U)<Z>DNA ISffM"*?!^- 

XifctfH 5 VXmKLW,VX. C„ 2 SM4jfite^-i C 

5 K y ;u h 0 iR L . 

tt«#c«a-r*. m 7 ni3®!©®see?u*^r 
a 2 >; zf% 9 v <*^39bp) nm 

m 8 © J* ft c « U T tt« O fc . C © C < a I « ► 

B s t N F - (5) © D N A Bfit * C tt s t r p 7* n 

3K^, h g|H£iS£^ Rtfc, 2 SBttifife?-©- 

^ £ C £ C «fc *) . Ofnyj)S;HFc SU£ ( h 
- C„ 2 - C, 3 SBffi) ifife^£ h 'J 7" h 7 r y 

r m t& -r ^ c i a< hj $g kl t& tc . 

YS31N (»4.7 Kbp) *, HtfeUf 4 fflJSKif 

t> T RSSI P s t [ C £ a I -cmmL, 7 

#<a W <y>uig*£0.8 %) ©#. 

t r p T a J? tt. 
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fciae-?**tr7*7 x § k p f C77 (3^3.9 Kb 
p> seicpFcyicttiijs* 

i©iSM) 

%mm 8 T? ® & ft fc 7" ? X 5 K p F C77£. H 

aw 4 oxmiz® L>rummms « t n p ■ 
& 0.8.%) ®a % c„ 2 gi!fej3te?©^^-si3^. 

C« 3 SBteifite^ — SB*#t,*. 

35 7 1383®© S s t II . — . p s t I © D N A Brfr 
C#J2.7 Kbp) Hifc«|5 ©Pfi-ffiClJSlitT*' 

n - X V ;u «fc «J 0 jR L . 

&»1.7 Kbp© D N A»rit*> Sl*«4fflarttK 
i(S liTftlJISaEIR B s t N I&.EKS s t ItglL, 

* y 7 ^ r; ;ur 5 K*->«gM (y^jgffi 5 

H) ©^. C„ 2«ffiat&?®]»¥«»«*&tt 
I71bp © B s t N I - (5)> ► S s t II © D N A gff 



S 7 0S38J© Ps t I >C£a lODNAKfit 

( ttl.l Kbp) HiS^ S©3Sr»CJ:»j7*n 

jy±©ck •? C Lti &ftfc. C„ 2gBSa*i 
Cm 3®jaitte^i^;?^-©-a5^ft.-Sst 

H < ► P s t I © D N ABftf-N C„ 2 gBeitfe^ 

ffif^S5»*f t- B s t N I — (S) < -SstnOD 

*sai»Kiaat4ci a 1 — b . t n r -o© 

DNABffr, *Ut rpra^-^-i^;?^ 
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■ > B a mH I © D N Affifr^ *Lt^^-«) 

^SI5#*#-t.' B a m H I • 'Ps t IfflDNAl 

^l«SR**ih3 Ky«ft4 F c SJ? mi? 
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S fflJSCJ; (I7*'d -%if>\,£ <0 
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p) *fls)8 Ofc. SI 9 1C p F C 362 Oftt&J}®; 



8BP3 62-201582 (14) 

D N A ©3M) 

+ wmtzmj] 
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mmVAlA IjtTTJU* i; t£^^;i/XNil70 i> 
') j~ — -fe'iUS^ © ? □ - y{K) 
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n^ttjK l tz . mime p e a p i vj'mmwmw 



BfjantH***. 

^iS^15 (jtf T ;M <) 14^^;uxNil70 ttSSfeft: 
DNA*ff47'^5 K © D N A Jg 
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iology * vol.7, Narcell Dekker, 1974, P. 87) £ ffl 
^ T * :5'n5.A7i.=.:3-;U7-fe-?-rt'h5yX7 

x 7 - -fe" (CAT) SfifStt'A c c H -A 
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- D N a ') ±13 £ [aJtStc: LT X 
f«»b7 ■ a? HB101 *i:SA®SgiaL> 

7*7 X 5 K «• gl *S SS X 5 ^ 

- p E A P 8 (4.7 Kbp) 5tt*Lfc. lUgCp 

e a p 8 ©ftjfc;* 
{fecttfiK u*: r5 x 5 k P e a p 6 zmmm 4 
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# T ;i/ * >} & ^ )ly X Na 170 tt^S*DNAi* 



E»7' I| t-^-a«i7 , 7^ K P M B 9 A* 
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§ KpPSlAH (&3.7 Kbp) **ft«t,fc. 
^18HK p p s l a H ©ttjSjj-fefcjK-f . 
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*?T«lr^ ^ 9 9 - ®±&fr / A&&ts!fo3.5 Kbp© 

Hindi « ■■ S a £ I 0 D N A Br * EI "R "T 4 . 

C9UT^€.*lfc2fflSl©DNA»fjt*?S^L. 

H»i2©jat:*!»!;tT 4 - dna >; - -e -c 

iiiSLfc^. iffi^TffiC^liT. 77X5 K p 32 
9 PS*#)Sbte. jgl8HK: p 329 P S ©ftSSS^ 

i£ * ^ f . 

%ife«i8 (f c ««iae?-- 1; 7-7 x-A^vi??gm 

S/ 7 x ? K fflft^flS) 

S?7'7 X 5 K P F C 362*s ^iiefi!!] 4 (DUmtzW 

vzwmmm s-s t n S. CK E c 0 r 1 t- to Br L . 
t^q - x'/ /ns&ftii (y^ffis 0.8%) ©?t. 

t a crnt-^-Wa- h 215{£iIH£^ • c, 2 
»ffiite : Ffflr»*»#*#t.-|*j0.4 KbpfflF. c o 
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R I — Ss.t D O D N Aifr i, # -<Z>± 

«#-C. 2 tStt>Be?ft*0# • C, 3 

-7- t -tfy 4 . 5 K bp© E c o R I > S s t n 

© D n ABrfrt*, XJgffl 5 BJttcHlJTy* 

<fc *3 El lR 3" -S, „ C © -j "B ffl t a c7*n-Tr-^-® 

h gpfiifffK? ■ c„ 2 SB<4iSft^n9*8Bffi* 
tt'S E c o R [ . S s t IlfflDNABrit^s 

xtkfl 4 ®-h- : &iz& *> urnm-ms ■ t n i t^jbs 

* ') 7 ^ 'J ;ur 5 KY/HtSSiliSa (V'^iSffi 

5%) ©&. c H 2 SBteiae?©-si5*^fc»^i7 

lbp © B s t N I « . S s t flODNArrit*-. 

^ii6«K 7 ©cactus utyA-i jj 0jR-r 4 . $ & 

c, t-t-ae?7-o ? - * -am . •> 

»c«Sf«. »19B|gB«(0J!&SK?l«W-r« 2 
'J^^UOF (#j5Ibp) ^Jfe0) 8 

O-JlfelZmUrTWlfcLtz. CI © E c o R I . B 

s IN K»DNAISK-*CH;, m © * 7* £ n - .=. 
y ^ K « M PI i¥ 3g s a e i *}■ 4 h N -< ^ -> >; 

®%-£VT5 X U'p P S 1$, £flE0j 4 ©#fc 
tiTMPEPfg H i ndl -cgjBfr L. >; T ? 
') *7 5 Ky;i/«3R*» (fr>SE5%) ©&. 

^ •> ij -f - -fe-iae?- r a * - 9 - $sm ■ •>?■)■ 

'IsfflMZ-tt? H i n d IB < • Hindffl©DNA 

IKfr (#»2l0bp)*X HhmiJi-i/jygs: 

5X5 KpSEC-F C'OSWUBJgH i n d 1 ® 

nsifle-7--< y 7-5 xifl-iBissar? ^ ? k p p 

S-FC«Mlfc. 3I20I1K: pPS-FCUft 

HiSWI18-e^JS Ltz 7'?X5KpSEC-FC 
£s Xltfl 4 ©^acidfcTMIRSXB a m H I 
•e«31Bf Xifctfl 8 ©^raKiJiUTffjRLfcSJR 

#=ffr -5 2 V 3" * :? ^ K (&14bp) <h 



62-201582 (18) 

*S © fc » © $1 H W X H i n d W <i h . T 3 7 gg 

2 gBfiJEte? ©-SP^t-* ftTK*. 

EL < f^f;i"irf K*<«JBr*4i. F c ?JJ^g 
SS©t s y 3ii%<z7 5 y ig-fe yd< 1 rasfettc 
•s^fciosaiciMKTi*. JBt Jba> -k 
o C LTS&ftfc, ^ -©±gB$J- • C„ 2 SB 

ttitft?a*»* • c 3 Spffijt&7-*#t,-E c 

0 R I . • Ss t JfflDNAlfr, C H 2 SIMS© 

ifl £ T- © — SB £ B s t N I < ► S s t D © D 

N A Brfr. K. 0*' ~t — •> I) i~ - -k"MH-f- •> ?' i- Jl"< 
7* KfHS£ F c ifflilfcSgU^KfflS 
t4 E c o R I . BstNI0DNABf)ti* 

HJfeffH 5 ©TjaC^U-C. 7'v X 5 K p 
SEC-FC (*fj4.7 Kbp) SftlSL*:. 
CpSEC-FCiit. 

iHtl^tr^^ FpSEC-FC*, 

^ife^J 4 o;tr&K:*itt;-riMH6¥s?IH i n d rar-tj 
Kf4. UMiWlT-cffftiite^i •> <; t- - 

^JS^ 2o*sk»i;tt4-dnaij 

US t5 X , 7-7^3 FpSEC-FCtjiCffS 
-T ^ HilJ Pg S B a mH I ^ -f h * M PK X C I a 

1 * -f K«Lfc|»/7X5 KpSEC-F 
CC (^4.7 Kbp) ntiamtzTvx 

U'pSEC-PCC(Dtt«jat*t. d© 
i-jCLTiJ^fc/vX^ Kp SEC-FCC 
^HJfe^j 4 ©TjffiKmLJTffilJIlB^^H i n d IDS. 
tfC £ a I 7 ii t> - *¥>i<®%ikm W 
«>*& 0.8%) (Dfk. F c ffl«iftffi?**£,-ttO. 
.7 Kbp© Hindi. >C£aI©DNA % 

±Rtm®£.®<Rtz. -is. 3S*«i6-ett#i, 

tzftm-Tv X3K^^^-pEAP8 *HJt5ffi 4 
ffl*»ClHUTMIBil*H IndlKffClil 
■C^JBfs r - XYA/USCifctt (V'^Saffi 0.8 
%) ©®. 7-7X3 KpEAP8©7cSI5^*^-r 

4C£ a I « > H i ndlCDNAffifr (#>4.7 

Kbp) &±fctm®lZ®iRtZo Z*li,2®<Z)D 

n awkz : <h-&*. nmm z o*sc*(;tT 4 - 
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d n a 'i is - -e r- iijs . ■mmmieo^m 

p E X F C 10 (Mj5.6 Kbp) £-ftJ£ Lfc. §I2IS 

c P ex f cio©ft$:5r&£S;-f. 

7*7 Xi^-igfgiaSir 7 ^f'pPS-FCJI 
JfcffH 4 (^TifJilB*^ B a m H I Rtf S 

a e I 7#n - x y ifi^m. 

s 0.8%) «i •> f- -*ae? * - 

9 -1H* • + KWK&ff F cffl«il 

te? 0.9 KbpiSSa i I • • B a m H I 

0DNAffifr4xi^J h a x 'J - •> 3 y & C J; 
>3 HI >K I" * . ;£fc> tt«16?(#yhfc#3f- 
M*if5 7 - 5 X 5 y" - P 329 E X K^rUffljiH 

4'd)*ffiK:lHiT«Pa»*B amH I &tfS a « 

iT^BTrL,. 7#n-xy;i/$SS*-S* (y*^J8K 
0.8^) Oft. JbSBi|aH*«: LT7*7 X 5 K p 32 
9 E X K ©*8|5#*t-t,-*«j4.8 KbpfflBamHl 

< • S a i ICDDNAlSfH-*Il|lR-r4..Cn«)2 

ffi© D N AlSfJtfcflifefll 2 CD^ffiKmiiTT 4 - 



v s / m z G> 9 a ? J*7 * - n>%m^1i. i£ 
ff &T$. t^lr^ y y" • -> 3 y :? & (C.Kato 

it <b # H C «k , T ■ * * » m L it « * ± » * ■ * 
lmM E D T A*#t-25J< > a tB*ff«C ' 

BBas-itT. 37fciofl-ms£-jr4. a<&#n 

SSHK 4 tTlOiJ-IBfii -5 * «. £©SSfSffl[K 
^S©0.1 M U ygg/N' y 7 f - (pH7.0)5ii 

.a«d>*ii*ifat'. m#t»m'Lk±niB 

&0.05M 'J ygS-^y 7 t C P H7.0)i;®.©$*. 
■ * 81 tt * ft 4 L fc ± lit « «■ * OS * A B # i L fc . 
*T tt -5 it a s T r i s - HC*/<v7y - ( p H 6. 

8) , s d s . 2 - ^**rn?;-*s ^* v -t 

n-;u<&. *^^H©*S8g|3E60m 2%. 4%. 



ftBfl 03 62-201582 (19) 

EXFC100 (&5.7 Kbp) ilMLfc. 3522H 

hp ex f c ioo «>i«ja?st. 
Hifc«420 (F c«ttaaV®#tBAgilltt> 

USSr^X 5 Fp FC 362 ^■W'f^xyx') fc 
T • 3 >J C 600 SI*#ll8-e#&ilteF cfB« 

itf£T^ 'J 7" 7 X' A ftW%®M7 5X5 K p P S 
-FC^^-r^iy^'J t T • 3 'J H B 101 #U 

s.D-'Hiiifii9TM#«.nfc f c sB^ne?®*** 

? ! i!-f6^M7-7 X § K P E X F CiOXtt P E X F C 
100 ttt 4 X •> * 'J t 7 • 3 ij H B 101 t*#. 
JS&TSK30 ^ / tn j8 © 7 V t: •> 'J X«tt'LBC 
Gig 16 C 1 % r ') fy- 0.5 % g¥&X*X. 
1 % N a C £ , 0 . 1 % /!/ 3 - X . 0 . 2 % 
^ ij -fe a - ;i/ ( p H7.2) ) tlSIL, 37*c T"24B# 
WMt 1 &&%Vt « 7 . fcfc* 7* -7 X 5 K p E 
X F ClO^-f ■?> X -> * 'J t 7 • 3 'J H B 101 m 



10% IZ ti Z> £ *> K. SB A. X . SDS-*iJ7?'J* 
7$ Kflr" Cifc*s J3<£. 31- 43 (197 

7) ) fcffttofc. ^mffly^«12.5X i * 
0) A y 7 7 - tt S D S • T r i s - 9" <) ■> V % 

CU.K.Laemmli, Nature. 227 . 680(1970) ) 

^fc. tx»H»7S. y/ufoaes*. 25m 

M Tris -192 mM ^ 'J > V (pH8.3)-20 

% / 9 J -;u©Ay7 7 - tfC. 1 m * f j W c 
ihn-fe;l/n-X • 7 4 A/ * - tC 5ft® $ It . 7 x 

x ^ y • 7 a y x ^ y * {t « ^ ft o ieg*R 
«*-fr^-ha-fe;ua-x ■ 7^;b^-*3% 
■fe' 7 y * #& T B S /\' y 7 y - C20mM Tri 
s - HC< ( P H7.5). 500 mM NaC£] 4> 

1 g G - F c «*BtlulVg C* y-<^) *fflt'fc»I 

a. y • 7" a y r • 7 -V -b -f • + •> h ( A 4 * • 5 
Ci!l. tH B G F c ®$gffi®&f!r 
WftCgt&Lfc,, *S*©-SI!*ja^ LTK5231IK: 
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mm&'S bn-<o s d s - *• y t * y 5 k y 
T ^ * 94 ^ * * fc . 

X 5 K p F C 362 t#t*ifxijtr . 3 'JC 
600 ftOiUCtt, FcISieSttl^fle 

W%m$>7 y X ? FpPS-FC^ftiifx 
y t T - 3 y H B 1 0 1 « y t- 7 x 

AST. @l*^^a5fg3SS7-7 X U'PBXFC 
lOifcttp E X F C 100 $ft4i •>*. i) t T • 
3 y H B 101 **©l§£Ktt® ST. * 

mmm%. f c M^gasffl^^a^^sooo:?'^ h 

#-%0S (^2HS! t h ft jg V a -f y y G F c 
l»ltitlfSK,35*fltHjC FcSJIijS 

-i . u as® asm 4- taw 

^ 1 t h I g G Fc Sliiitfe^ ^ y T 

vXi^g^ii/^x^ FpPS-FCfflDN 

aiI£&?ij©-sis£. r;i/* y 

14 A ;i/ X pit 170 • ■>■!>•■)• 

FiFc mm^G'gcDr 5 y gSffi?U£jKLfc 

*> © "C * . 

S2Btt< rjXiFpMBS ifiC#4tl. K 

i i ate-? ©d n AgsK?ij*^Lfc fcoti, 

3fS 3 H«, <tf r y tt/v^^T. Not no ifclfefe 

#DNA*C#St3 E x 7-o * - ? -mm<D D 

n a <&mm\\Z7rs L fc b © -e * * . 

a? 4 utt. t > i g GiSte^<£#t,- v t - * • 
* b - ycDnmmmwm&mMt f c «*jge? 

!? p - y ©iMUBJRtSUlffi 

L fc t> © r 2> -5 ■> 



3SB3B3 62-201582 (20) 

gaa©iia!) 

0.3 g © t h I g G { ><>■ -7) % 17.5n.gffl •> X 
7- -< y . 7 . 5mg © E D T A • JNatPBSA, 
7 r - (100 m M y ygJf/N' v 7 r - ( P H7.4). 
140 mM Na CH CMU 150 /.gBA/s' 
4 V 9 -f 7" IV ) * flu L T . 37 *C T 7 

0 X-« , --7rO'V> ( 7 r ;i/ -r f T ) £ 

^MU; F c ffiSgfig&tf F a b SIJfSgQ 
S*. *5l£ffl 1 gOaSIU;. i^ftfcFc 
pi $t Ir S If <fc F a b SHiMSKi ^itrt-^SS^* 

iznvxmm^. ■,TssjiBLfc&. 

DE52-DEAE-fe;UD-x ( 7 „ \. y ) £ flj 

n A -f * y 35 % * 7 i. c A* fc . *7i410mM 

y y gf/V v 7 r - ( P H 7 . 4) "Ef Zifc# U . P a bf 
$gSS£^£C®£ii<**fcgK NaCJSSS 

OmM^e.350 mMS T a*SI W C £ -fr fc 10 m 
M 'JyB|A 7 7 r - (pH7.0Ii>T. F c SI 

P F C70fflitfi6*ffit*Ufc fefflT* *) . 

&C„ 2-C 3Sifia£?*^t,-7-5X5 Kp 

F C 77© TKLfcfc©-? 

SB 7 IK g9@tt«Jlf*lF c taHftifi 

e^S^rt^IgSlr^X? Kp FC 203 . p FC 
211 v P FC 329©ff^i-a**Lfc 

snoots:* r 7 x5 KDNA©jtnsi!4^©i> 
SB • WSi^ra^^Lfcfc©-??**. 

SBllHtt, »7**'JttAf^7ftl7D 
'J * Of a - yftOjSiiLfctffl 

-ess*. 

1^1211. mi30. mi4H, ^15Htt. 

5X1 PpEAPJ, pEAP6, PEAP7. 
PEAP7AH, PEAP7ACCH. pEAP, 
7ACH. P EAP8> P 329 EXK©^^*?£ 
*^Lfcfc©-C**. 

•y-x 7 * 5 -*«iBifte*** f 7*7 x 5 K p c 
M71©f^iKS-i£**Lfc tffl-e»*. 
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XSKpPSl. pPSlAH. p 329 PS© fls 
fiK 2f l, tz b CD T' $> -5 . 

5XU'pSEC-PC, pSEC-FCC®ft 

#5 20® tt. F c SUSiSfs? « 'J 7' 5 
SSr? xU'pPS-F c oitflg^r&^Sb/i 
ffl t - i i . 

KpEXFCIO, p E X F C 100 CD 

?g23ni±. f c mmmesafimmizmw:** 

L tz fc CD -XI * & „ 

ft a a #n± t t ? - a 

(# 1 



18 1 H "» 



15^0362-201582 (21) 

?. 5 a 




PstI-12) Rsal Nael PstK3) 




(I ) 



TTTA A AGCGTAGAAA ATTTTGTACGCTTTTTTGTTAATTACATA A AACTATGC AAA 
TCAAGATCCAACAACATTTGACATGAATTCTCTAATATACGTAATAACTATTTAGC 
TTGAAAGAAAGCGTTGATAAC|^J^-|VAA-^AG-AAT = ^CG = TTG-TTA = ^AA-GTA- 

GGA-TTA-TGT-GTA-AGT-TTA-CTA-GC?A-ACA-ACT-CAA-TTT-GTT-AGC- 
GI,-L.u-Cy S -Va I -S« r-L« u-L.u-CI ,-Th r-Th r-CI n-Ph f -V. I-Ser- 

ACG-ATT-TCT-TCT-GTA-CA'A^8cT-TCA-ACA-TGC-C?A-CCC-TGC-CCA- 
Thr-I I e-S.r-Ser-Val-Cln-j^a-S.r-Thr-CM-Pro-Pr.-CM-Pro- 

GCA-CCT-GAA-CTC-CTG-CGG-GGA-CCG-TCA-CTC-TTC-CTC-'I^C-CCC- 
A l .-P„- tt .-L..-L..-0, F .0 1 ,-PM.,. f .V. 1 .p fc ..L...pj y ,-, r .- 

CCA-AAA-CCC-AAC-GAC-ACC-CTC-ATG-ATC-TCC-CGG-ACC-CCT-GAG- 
Pro-Lys-Pro-Lys-A.p-Thr-Lou-MET-I^.-Ser-Arg-Thr-Pro-Clu- 

GTC— ACA— TGC— GTG— GTG— GTG— GAC— GTG— AGC— CAC— GAA— G AC-CCT— GAG- 
V ai -nr-Cn-Va 1 -| 1 - Vj| - Asp -V, 1 -S, r -„l S -CU-A ! p-P r .-C„- 

GTC-AAG-TTC-AAC-'rec-TAC-GTG-CAC-GGC-GTG-CAC-CTG-CAT-AAT- 
J^I-LT.-Pfc.-A.n-Trp-Tyr-V.I-A.p-Cly-V.I-^-V.I-lll.-A.n- 

GCC-AAG-ACA-AAG-CCG-CCG-GAG-GAG-CAG-TAC-AAC-AGC-ACC-TAC- 
Al a-Lrs-Thr-Lys-Pro-Arg-jj^-CU-GI n - T y r - A s n - S e r -Th r -T y r -. 
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HRW 62-201582 (22) 



CCC-CTC-CTC-ACC-CTC-CTC-ACC-CTC-CTC-C^C- 
*r,.».l- Xfc .-S.r-».,-L..-T fc r-»..-L..-..l.- 

y n «-Trr-i,!-Cri-Lri-v>^-S!r 



CCA • 







































CI j-Cl n-Pro — C 1 u-Ain-Ai 




-t-T'-Tjhr-Thr-Pr.-Pr.-v. |- L ,„- 




















BtC-ATG-CAT-GAG-GCT-CT 












ctc-tcc-ctP-tcc-cco-coi 

L«»-S«r-U-S«r-Pr.-CI 




-TAATAc'caTCC 



S 2 B 



B 138 

ATCCCACCATCCTCCT grmr i ' AAACTC ACOCCCA T C CCCCTT ClACTAC 



m 3 m 

GTCAACA ATA TG A ACTGTC A CA AATCTTAT ATATATATTG TCA tEIgA^ r"cAC ATC ACT? 

TTTTTC A ATG CC Blfa c TTA A^GTCTA ATGAATCATT CCGACAGCCT GGGATGATAT 

CTTTTCTTAT CAATCTCAAC AAACCCAACA CCCCGTTCTA AAGTAATGGG TCTTTCTCCC 

CAACAATCAA ACCATTGCGA GTTTAC A AG A ■ TACCATTGTG TTTCCGCTAA AAGCAATTCC 

C ACACATGCTG CTCAGCTAGG GTATACCCAT CCATTTGTAG ATCCTACAAC 
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3* 7 121 



#B3Ba 62-201582(24) 




555303G2-201582 (25) 
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#M 62-201582 (26) 



$ 10 (21 0» (4) 



iSi-»«l 6500r.p... -20-c. 60# 



2.1 m£TEN'<v7T - C20raM Tris - 
t ( P H7.5). 50m M N a C £ . 1 m 
EDTA) (5mll«St*n-^f) 

2.2 g Bft-fc 

150 »< < Pb I (2.«/m«) iUftn. 
2 m « VLVlitl 
CiClCJil./l iSi<#8K 36.000r.p... 
20-c , 401* M 



Jk # A V K : SS * ^ v ? 0 N A 



U V -CK 



iS t/f (lOmM Tris - H C 2 ( p H8.0K Ii 
M EDTA, 2~U, it —Bft) 

30m £ 3^f v^^iS/t>f 

1 /25 fg§30 5 M N a C £ 

•2 figfoi ? y -20X: -C — BtHcB 

iS'frtfjK 6.500r.p.«. -20"C X 60# 

I 

D N Aitfe 

I 1 ~ 2 m £ T E N v 7 7 - 



|(9I«ilSK«») 



*5i (uvriAtU) 



- 20- - 70 r T(ffflS 




ISmS 62-201582 (27) 




62-201582 (28) 




—550— 



62-201582 (29) 
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#f3JB3 62-201582 (30) 



iJS 2 1 El 

120 a 




SS 22 [21 




EBBS 62-201582 (31) 

m 23 n 



9 


fa Ha <t 








LpFC362J 


t 




t 




XV^'JtTOOHBIOI^ 


1 




[pRS-FC] 


1 










.x-^fcT-n'JHBloMfe 


1 




[pEXFClOO] 


1 






I 






\ 




(pSXFCIOJ 



DSfO 6 1 if 6 £ 9 E 

1 . »tto«* 

#18! Hg 6 1 - 4 3 5 3 1 ^ 

2 . IS W ffl « & 

n ? 'jvc f c n«sas®sift 

3 . 

««: ( 6 7 9 ) mtt&mum m 1 «) 

4 . R1A T15I 
am m^CtB?S«E^* * 2 T@ 6 * 9 

I2ffl>ffiv 

s« #s± ( 7 2 6 o ) * * s - a|pig 

3 7 0 - 2 4 7 0 "^S 



5 . «iE*^OB(t 

BSfiJ 6 1 ^ 5 £ 7 B 

<*HSH = BSID 6 1 * 5 2 7 B) 
6. fflfjE©tf£ 

II. 
7 . ffljE®l*l® 

3S23H * JM«©il»»»iBc»^fc4>a>c«iEt 

«± 



ngfn 6 1 ^ 8 £ l 3 a 



1 . fltfflSi 

#)PjPS 6 1 - 4 3 5 3 1 ^ 




2 . f6W©«^ 

war? t [- 

3 . ffilE^T 4# 
$#£©!»« SBttfilSlA 
{±iW 5 A fn 3£ rff |a ?R. 2 S 1 

** ( 6 7 9 ) mit^m^m w i «) 

4 • ffifflA x 1 5 1 

m 2 ffl 4> f ;u ^j^., 

e « #a±(7260)£-t!{m-ei! plpl 

mifi 3 7 0 - 2 4 7 0 

*-5©*s r p s t i -egjBr lj ijsiE-r*. 

(9) |3IS45H»20?f IK r-8B££fc. J £*£ 

r-ap*#t. j iME-r*. 

00) l§I$55!(3f5l8?T 1C MtH. J £*4©£. 

rir*n. j iiitt. 
do i§iss56HSn6iTi*€>gsi7iTiK rsfeftc 

oa ia..,o3Mmi4if §k rBTrn-**5«*j 4*4 

*iit14 J £ * 4 D7i7*i3-;H 

0« l?!$65H$I0ff §C r (3*j3.7 K bp) ££tf= 
fiKLfc. J £*4ffl£. r (#13.7 Kbp) 
Lfc. 

(19 HSS67R»15ff 1C rfflSti. $19HJ £ 
08 [5l^74Hmi6^@^«.^18{f @C r^/P** 



8BBBH 62-201582 (32) 

5 . II IE © *} ft 

was© r % w © p an ti m hj j ojfflfe.to-iiM. 

6 . til IE ffl 1*1 # 

in wa»^i5Hsi2if bc r f c 

?j £*4®*, r f c mmm** J iHlET*. 

(2) H?gl6Hlgl6?f 1 C r I p P rn * - * -ngfr 
&«-' h ti& frJ £ & 4 ©£ . ri PP 7'a*-^- 
3M< 2> <t> *i 4 # J t WlETZ. 

©£. ratsau sxau iffiiE-ra. 

(4) |e|$27JC$16fT ic r A 1 g J £*4©£. 

r a r s j £ *jg ie -r 5 . 

(a Piig30HS4?f ic ratstftnj £&4© 
riss^if ti^ j £fflj£f 4 . 

(6) |S|$3lM$15*T I C r a m HIJ££>4© 
£ . ramHIJ 

(7) mm3mm s ft a s>$ 4 *t g c r 7 ■? - •> 
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